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What is cMmejl is: 

1 . A purification apparatus comprisiiig: 

a wand comprising a cap, a sample cmlection assembly and an elongated shaft 
connecting said cap to said sample collectioa assembly, said sample collection assembly 
having microstructures for increasing the surface area of the sample collection assembly; 
and / 

a reservoir tube having a lip definmg an opening, wherein said cap securely and 
sealingly fastens to said lip of said reservpir tube with said shaft and said sample 
collection assembly inside said reservoir tube. 

2. The purification apparatus of claim 1, wherein said microstructures are selected 
from the group consisting of cross-etphed lanes, dimples, pillars and pores. 

3. The purification apnafaM^of claim 1 , wherein said sample collection assembly 
comprises a main body having on® or more flanges, wherein said microstructures are on 
an outer surface thereof for binding targeU^rolecules. 

4. The purification app»atus of c laim 3, wherein said microstructures are selected 
from the group consisting of cBoss-etched lanes, dimples, pillars and pores. 

5. The purification apparatus of claim 1, wherein said sample collection assembly 
comprises a main body having an outer surface, wherein said microstructures are on said 
outer surface for binding target molecules. 

6. The purificatior 
comprises a mesh outer si 
enclosed within said meal 


i/apparatus of claim 1, wherein said sample collection assembly 
jarface and wherein said microstructures comprise microparticles 
1 outer surface. 


15 


U.S. Patent Application of^^HIM 

7. The purification apparatus of claim 1, whereii said sample collection assembly 
comprises a main body, wherein said main body has a striated outer surface. 

8. The purification apparatus of claim 1, wherein said sample collection assembly 
is coated with oligonucleotide probes or specific pro/eins or cell receptors to capture 
specific target molecules, cells or microorganisms. 

9. The purification apparatus of claim 1, v^ere said sample collection assembly is 
coated with gold, platinum or other material to enhance electrical or electrochemical 
conductivity. 

10. The purification apparatus of claifi 1, wherein said sample collection 
assembly is coated with a material that bind^non-specifically with nucleic acids or 
proteins. 

1 1 . The purification apparatus ofi:laim 1, wherein said sample collection 
assembly comprises a material tnat binds non-spepifically with nucleic acids or proteins. 

12. The purification apparatus' of claim 1, wherein said sample collection 
assembly is made of or coated with ^material comprising silicon oxide, aluminum oxide. 

13. The purification apparatus of claim 1, wherein said cap is a screw-on cap. 

14. The purification apparatus of claim 1, wherein said cap is a snap-on cap. 

15. The purification apparatus of claimJ4, wherein said cap further comprises a 
tab for removal of said snap-onlcap from said reservoir tube. 

16. The purification apparatus of claim 14, wherein said snap-on cap has a 
stopper lip. 
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17. The purification apparatus of claim 1, vmerein said reservoir tube comprises 
an elongated body having a lip defining an opening at a first end and a cone or cylindrical 
shaped second end. / 

18. The purification apparatus of claim |, wherein said wand further comprises a 
heating unit associated with said wand for heatmg the sample collection assembly. 

19. The purification apparatus of claim 1, wherein said wand further comprises a 
sensing unit associated with said wand for sensing electrical or electrochemical signals 
through said sample collection assembly. / 

20. The purification apparatus ofclgir^ 1, wherein said reservoir has associated 
therewith a detecting unit comprising^n optical device or spectrometer. 


21. A purification kit comprising: / 
packaged in association togbtii^;^^^^^,,.,,^^ 

a wand comprising a cap, a sample collection assembly and an elongated shaft 
connecting said cap to said sample cmlection assembly, said sample collection assembly 
having a surface containing microstmictures for increasing the surface area of the sample 
collection assembly; and / 

a plurality of reservoir tubffi; or microtiter plate modules wherein each of said 
reservoir tube or module has a lip/defining an opening, wherein said cap securely and 
sealingly fastens to a said lips of/said reservoir tubes or modules with said shaft and said 
sample collection assembly insifle said reservoir tube or module. 

22. The purification kw: of claim 21, wherein said microstructures are selected 
from the group consisting of/cross-etched lanes, dimples, pillars and pores. 

23. The purificatioli kit of claim 21, wherein said sample collection assembly 
comprises a main body haR^ing an outer surface, wherein said microstructures are on said 
outer surface for binding jtarget molecules. 
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24. The purification kit of claim 21, wherein said sample collection assembly 
comprises a main body having one or more flanges associated therewith, wherein said 
flanges have microstructures on an outer surface thereof for binding target molecules. 

25. The purification kit of claim24, wfterein said microstructures are selected 
from the group consisting of cross-etched larps, dimples, pillars and pores. 

26. The purification kit of claim 21 /wherein said sample collection assembly 
comprises a mesh outer surface with micreparticles enclosed within said mesh outer 
surface. 

27. The purification kit of clai^^, wherein said sample collection assembly is 
coated with oligonucleotide probes or specific projeifis to capture specific target 
molecules. 

28. The purification kit of i^laim 21, wherein said sample collection assembly is 
coated with a material that binds non-specifically with nucleic acids or proteins or coated 
with material to enhance electrical or electrochemical conductivity. 

29. The purification kitpf c\mm21, wherein said sample collection assembly 
comprises a material that bind^non-specifically with nucleic acids or proteins. 

30. The purification wit if claim 29, wherein said material is silicon oxide or 
aluminum oxide. 

/ 

31. A method of DNA or RNA purification comprising;-^ 

placing a DNA or RNA containing sample^and a denaturing solution in a first 
reservoir tube, , . ' 

inserting a wand into said first reservoir tube, wherein said wand comprises a cap, 
a sample collection assembly and an elongated shaft connecting said cap to said sample 
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collection assembly, said sample collection assembly having microstructures for 
increasing the surface area of the sample collection assembly; 

securely and sealingly closing said first reservoir tube with said cap of said wand 
with said shaft and said sample collection assembly inside said first reservoir tube; 

agitating said first reservoir tube to mix said sample with said denaturing solution, 
thereby binding said DNA or said RNA to said sample collection assembly; 

removing said wand from said first reservoir tube and inserting said wand into a 
second reservoir tube; said second reservoir tube containing a wash buffer; 

securely and sealingly closing said second reservoir tube with said cap of said 
wand with said shaft and said sample collection assembly inside said second reservoir 
tube; 

agitating said second reservoir tube to mix said sample with said wash buffer; 
removing said wand from said second reservoir tube and inserting said wand into 
a third reservoir tube; said third reservoir tube containing an elution buffer; 
incubating said third reservoir tube; and 

recovering purified DNA or RNA from said third reservoir tube. 


^ ^ / 3^ The method of claim 31, wherein said sample capture assembly comprises a 

nain bodydiaving one or more flanges for binding target molecules. 


33. The method of claim 32, wherein said flanges fiirther comprises an outer 
surface having microstructures selected from the group consisting of cross-etched lanes, 
dimples, pillars at|d pores. 

34. The method of claim 31, wherein said sample collection assembly comprises 
outer surface having smd microstructures, wherein said microstructures are selected from 
the group consisting of cross-etched lanes, dimples, pillars and pores. 

35. The method of claim 3 1 , wherein said sample collection assembly comprises a 
a mesh outer surface with microparticles enclosed within said mesh outer surface. 
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36. The method of claim 31, wherein said sample collection assembly is coated 
with singular or dendritic oligonucleotide or peptide probes to capture specific target 
molecules. 

37. The purification kit of claimJ_U wherein said sample collection assembly 
comprises a material that binds non-specifically with nucleic acids or proteins. 

•^"^ I B8. The method of cbimjil, wherein said sample collection assembly is coated 
with a material that binds non-specifically with nucleic acids or proteins. 

39. The method of claim 38, wherein said material is silicon oxide or aluminum 

oxide. 


40. A method of antigen capture from a sample comprising: 

a) placing said sample and a denaturii^ solution in a first reservoir tube, 

b) inserting a wand into said first reservoir tube, wherein said wand comprises a 
cap, a sample collection assembly coated w/th an antigen specific antibody and an 
elongated shaft connecting said cap to sai™ sample collection assembly, wherein said 
sample collection assembly comprises mierostructures for increasing the surface area 
thereof; / 

c) securely and sealingly clo^g/aaid first reservoir tube with said cap of said 
wand with said shaft and said sa^nple collection ^jembly inside said first reservoir tube; 

d) agitating said first reWvoir mbejterlnix said sample with said denaturing 
solution, thereby binding said antigen/to said sample collection assembly; 

e) removing said wand from sfaid first reservoir tube and inserting said wand into 
a second reservoir tube; said second/reservoir tube containing a blocking buffer; 

f) securely and sealingly closing said second reservoir tube with said cap of said 
wand with said shaft and said sample collection assembly inside said second reservoir 
tube; / 

g) agitating said second ^servoir tube to mix said sample with said blocking 
buffer; / 
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h) removing said wand from said second refeervoir tube and inserting said wand 
into a third reservoir tube; said third reservoir tubef containing a conjugate solution; 

i.) removing said wand from said third reservoir tube and inserting said wand into 
a forth reservoir tube; said forth reservoir tube containing a wash buffer and washing 
several times; 

j) capturing said antigen on said coating of said capture assembly. 

41 . The method of claim 40, further (pmprising removing said wand from said 
forth reservoir tube and inserting in a fifth raservoir tube; said fifth reservoir tube 
containing a detection agent; and 

detecting said antigen by a method/selected from the group consisting of 
colorimetric, fluorescent, luminescent ancf electrochemical methods, 

42. The method of claim 40; wherein said microstructures are selected from the 
group consisting of cross-etched^anes, flimples, pillars and pores. 

43. The method of clairn<0^_whgi»«fsaid sample collection assembly comprises 
a main body having an outer surface,Avherein said microstructures are on said outer 
surface for binding target molecules/ 

44. The method of claim 4p, wherein said sample collection assembly comprises 
a main body having one or more flanges associated therewith, wherein said flanges have 
microstructures on an outer surface thereof for binding target molecules. 

45. The method of claim 44, wherein said microstructures are selected from the 
group consisting of cross-etctfed lanes, dimples, pillars and pores. 

46. The method of maimAO, wherein said sample collection assembly comprises a 
mesh outer surface with mlcroparticles enclosed within said mesh outer surface. 
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47. The method of claim 40, wherein ^id sample collection assembly is coated 
with singular or dendritic oligonucleotide, pej^ide probes or cell receptors to capture 
specific target molecules. 

48. The method of claim 40, whereid said sample collection assembly is coated 
with a material that binds non-specifically with nucleic acids or proteins. 

49. The purification apparatus of claim 40, wherein said sample collection 
assembly comprises a material that binds npn-specifically with nucleic acids or proteins. 

50. The purification apparatus if claim 48, wherein said material is made of 
silicon oxide, aluminum oxide, or other compounds with similar nucleic acids and protein 
adsorptive Moperties. 


51. A method of antibody captia-e from a^mple comprising: 

a) placing said sample ana^deaateFrng solution in a first reservoir tube, 

b) inserting a wand into said finst reservoir tube, wherein said wand comprises a 
cap, a sample collection assembly coaled with specific antigen and an elongated shaft 
connecting said cap to said sample collection assembly, wherein said sample collection 
assembly comprises microstructures ror increasing surface area thereof; 

c) securely and sealingly closing said first reservoir tube with said cap of said 
wand with said shaft and said sampla collection assembly inside said first reservoir tube; 

d) agitating said first reservoir tube to mix said sample with said denaturing 
solution, thereby binding said antilpdy to said sample collection assembly; 

e) removing said wand fi-om said first reservoir tube and inserting said wand into 
a second reservoir tube; said second reservoir tube containing a blocking buffer; 

f) securely and sealingly Closing said second reservoir tube with said cap of said 
wand with said sample collection assembly inside said second reservoir tube; 

g) agitating said second reservoir tube to mix said sample with said blocking 

buffer; 
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h) removing said wand from said second reserioir tube and inserting said wand 
into a third reservoir tube; said third reservoir tube containing a conjugate solution; 

i) removing said wand from said third reservcnr tube and inserting said wand into 
a forth reservoir tube; said forth reservoir tube containing a wash buffer and washing 
several times; and | 

j) capturing said antibody on said coating of/said capture assembly. 

52. The method of claim 51, further comprising removing said wand from said 
forth reservoir tube and inserting it into a fifth re^rvoir tube; said fifth reservoir tube 
containing a detection agent; and / 

detecting said antibody by fluorescent, cplorimetric, luminescent or 
electrochemical methods. / 

53. The method of claim 5 1 , whergirTMi^ microstructures are selected from the 
group consisting of cross-etched lan^<uimpl«s, pillars andEfbres. 

54. The method of claim sXwherein said^smple collection assembly comprises 
a main body having an outer surface, wherainsaid microstructures are on said outer 
surface for binding target molecules. / 

55. The method of claim 51, whOTcin said sample collection assembly comprises 
a main body having one or more flangesf associated therewith, wherein said flanges have 
microstructures on an outer surface thereof for binding target molecules. 

56. The method of claim 55 
group consisting of cross-etched lai 

57. The method of claim 5A , wherein said sample collection assembly comprises a 
mesh outer surface with micropamcles enclosed within said mesh outer surface. 


therein said microstructures are selected from the 
i^s, dimples, pillars and pores. 
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58. The method of claim 51, wherein said sample collection assembly is coated 
with oligonucleotide probes or specific proteins to capture specific target molecules. 

59. The method of claimSl, wherein said/sample collection assembly is coated 
with a material that binds non-specifically with ndcleic acids or proteins. 

60. The method of claim 5 1 , wherein said sample collection assembly comprises 
a material that binds non-specifically with mm^c acids or proteins. 

61 . The method of claim59, wnereiri said rnajdrial is silicon oxide or aluminum 
oxide. \ / 



62. A purification wand for fitting into a plastic tube or microtiter plate module 
comprising: / 

a sample collection assembly aim an elongated shaft connecting said cap to said 
sample collection assembly, said sample collection assembly having microstructures for 
increasing the surface area of the sample collection assembly. 
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